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The mammary gland belongs to body areas with the highest incidence of neoplasia. Tumours of the mammary gland in female dogs represent up to 42% of all tumours (Johnson 1993; Dorn et al. 1968) . They occur with much higher incidence than in other females of domestic animals and women (Brodey et al. 1983; Schneider 1970) .
Risk factors associated with the increased occurrence of mammary tumours in female dogs have already been studied. Higher incidence was found after the 6th year of age with the maximum being 9 to 11 years. Female dogs younger than 2 years were rarely affected (Schneider 1970; Brodey et al. 1983) . Increased incidence of mammary tumours was found in many large as well as smaller breeds of dogs. The lowest occurrence was found in mongrels, Boxers and Chihuahuas (Dorn et al. 1968; Brodey et al. 1983; Cohen et al. 1974) . Spayed dogs had a 3 to 7 times lower incidence of mammary tumours than the intact ones (Mulligan 1975; Priester 1979; Hahn et al. 1992; Alenza et al. 2000) . The effect of spaying on the decreased incidence of mammary tumour, however, depended on the age of the dog at the time of surgery. The most significant decrease of incidence was found in females spayed prior to their first oestrus (0.5% incidence as compared to intact female dogs) and between the first and second oestrus (8%). Advanced age at the time of spaying increases the incidence of tumors (26% between the second and fourth estrus) and no positive effect of spaying was found after the fourth estrus (Misdorp 1988; Schneider et al. 1969 ). Characteristics such as abnormal oestrous cycle, false pregnancy, pregnancy, number of litters, number of puppies and their size were found not to represent risk factors even though some associations were confirmed (Brodey et al. 1966; Schneider et al. 1969; Schneider 1970) . Because in women there was higher incidence of breast tumours with fatty diet, dietetic predisposition factors were also considered in dogs. A higher incidence of mammary tumours was found in dogs receiving a "home-made" diet and "red meat" compared to commercial diets. Obesity in young animals (up to 1 years of age) is another risk factor for developing tumours even at a later age (Alenza et al. 2000; Sonnenschein et al. 1991; Alenza et al. 1998) .The goal of our study was to evaluate the risk of developing canine mammary tumours in relation to age and breed.
Materials and Methods
Breed and age predisposition to benign and malignant mammary tumours was evaluated in dogs treated at the Department of Surgery and Orthopaedics of the Small Animal Clinic, Veterinary and Pharmaceutical University Brno between 1997 and 2001. Only patients with histological classification of specimens obtained during surgery were included into the study. Lesions of the mammary gland were classified for purposes of this study as dysplasia/hyperplasia, benign tumours and malignant tumours. When there were different lesions in one dog, the patient was classified according to the most malignant one (dysplasia benign neoplasia malignant neoplasia consider reversing the order, starting with malignant benign dysplasia). In patients treated for mammary lesions repeatedly, data obtained on the first occasion was considered for purposes of this study. All dogs referred to the Department of Surgery and Orthopaedics of the Small Animal Clinic, Veterinary and Pharmaceutical University Brno between 1997 and 2001 were included in the control group.
The age predisposition to dysplasia, benign neoplasia and malignant neoplasia of the canine mammary gland was expressed as the mean and most frequent (modus) age. By comparing data with the control group we determined the relative risk (OR) of mammary gland lesions in individual age categories for each group.
The breed predisposition to tumorous changes (including dysplasia/hyperplasia) and malignant neoplasia of the mammary gland was evaluated only in breeds, where the number of treated dogs amounted to at least 100 during years 1997 to 2001. For each breed we determined the relative risk (OR), which was then compared to other dog breeds using χ 2 test.
Results
A total of 214 dogs were treated for diseases of the mammary gland at the Department of Surgery and Orthopaedics of the Small Animal Clinic, Veterinary and Pharmaceutical University Brno between 1997 and 2001. All dogs were female. Histology of canine mammary gland lesions revealed dysplasia/hyperplasia, benign tumours and malignant tumours in 19, 61 and 134 patients, respectively. A total of 17 053 dogs (including the abovementioned 214) were treated during this period. Dogs affected by mammary gland tumours thus represented 1.25% of all the patients treated.
Dysplasia/hyperplasia of the mammary gland was found at the mean age of 8.3 years. Dogs were most often affected at the age of 8 years, i.e., the age of the highest relative risk of dysplasia/hyperplasia. Benign tumours were found at the mean age of 8.9 years. Dogs were most often affected at the age of 10 years, i.e., the age of the highest relative risk of benign mammary tumours. Malignant tumours were found at the mean age of 10.0 years. Dogs were most often affected at the age of 10 years. The highest relative risk of malignant mammary tumours, however, was found in 13-year old females. Fig. 1 shows the relative representation of age categories in all patients and in female dogs affected by mammary gland neoplasia. The relative risk of tumours of the mammary gland in female dogs in individual age categories is shown in Fig. 2 .
The breed predisposition was evaluated in 31 breeds (including mongrels). Table 1 shows the number of dogs evaluated for each breed, number of dogs affected by mammary tumours (including dysplasia/hyperplasia), number of dogs with malignant mammary tumours and the relative risk of canine tumours and canine malignant tumours. We found statistically significant relative risk (OR) to developing benign and malignant tumours of the mammary gland in Poodles, English Cocker Spaniels and Dachshunds (χ 2 test, p < 0.01). In other breeds we found no statistically significant difference in relative risk to developing tumours of the mammary gland. In 16 breeds we did not find any malignant mammary tumours and in 14 breeds any mammary tumours at all.
Discussion
Evaluating benign lesions of the mammary gland we set off dogs affected with dysplasia/hyperplasia. Even though these lesions cannot be classified as tumorous, it is, however, supposed that there is a direct association between dysplastic/hyperplastic lesions and subsequent tumours. That is why these lesions are considered preneoblastic (Brodey et al. 1983; Schneider et al. 1969) . According to the current literature on the development of tumorous lesions, these changes are part of the initial stages in the multistage process of carcinogenesis (Rejthar 2002) . These changes occur uncommonly prior to the age of 2 years, which was also confirmed by our study. We found that dysplastic/hyperplastic changes of the mammary gland occurred with only one exception after 7 years of age. Their incidence was lower than in benign and malignant tumours. Our study is lacking sufficient number of patients to evaluate dysplastic/hyperplastic lesions, although the actual number of these lesions was much higher because of their occurrance in association with benign or malignant tumours.
Tumours of the mammary gland rarely occur in female dogs younger than 2 years of age. The incidence of tumours then increases after the 5th year of age with a peak at the age of 10-12 years and subsequent decrease (Dorn et al. 1968; Moulton et al. 1970; Mulligan 1975;  Cohen et al. 1974 ). This trend is in correspondence with the mean age of dogs affected with mammary tumours mentioned in various studies and varying from 9 to 11 years (Schneider 1970; Cotchin 1958; Fowler et al. 1974; Mitchell et al. 1974) . In our study the mean age of dogs with benign and malignant mammary lesions was 8.9 and 10.0 years, respectively. Benign neoplastic lesions occurred at a moderately earlier age than the malignant ones. Our results confirm previously published data, which proved that dogs with benign neoplasia are 1-2 years younger than those suffering from malignancies (Moulton 1990 ).
In our group of patients we noticed a trend of increasing percentage of malignant neoplasia with the advancing age of patients. This trend is in accordance with the current knowledge (Rejthar 2002) . Similar results were also obtained by Taylor et al. (1976) in a colony of laboratory Beagles. These authors found that as the age increases the incidence of benign and malignant mammary tumours increases. While the incidence of benign tumours after 14 years of age decreases, the contrary is true for malignant tumours. Incidence of tumours at a certain age of dogs is a better characteristic than the mean age or the frequency of occurrence of mammary tumours in individual age categories. Regarding the basic collection in our study, we did not use the determination of the incidence as in other studies (Taylor et al. 1976; Dorn et al. 1968; Schneider 1970 ), but we determined the relative risk (OR) of benign and malignant neoplasia of the mammary gland for each age category. This relative risk better characterises the differences in the age predisposition to benign and malignant tumours. The highest relative risk values of malignant and benign tumours were at 13 and 10 years of age, respectively (change to have benign first then malignant to be consistent with the rest of the paper). The decrease in relative risk of malignant tumours of the mammary gland corresponds with the drop in incidence of malignant mammary tumours in the natural population of dogs (Schneider 1970; Dorn et al. 1968) . Another study evaluating a closed colony of laboratory Beagles, however, found growing incidence of malignant tumours of the mammary gland up to the highest age categories (Taylor et al. 1976) . Similar trends were obtained by extensive study on spontaneous tumours of the mammary gland, in which the incidence of mammary tumours grew up to the age of 14 years (Boldizsar et al. 1992) . It is also our opinion that in the natural population of dogs the risk of tumours of the mammary gland increases up to a high age but that the system of data collection misrepresents the results in higher age categories. For example, in our group of patients the tissue samples were collected during surgery. This procedure, however, was often rejected by owners of elderly dogs that often suffered from concurrent diseases. These factors thus, in our opinion, may lead to a false drop in the relative risk of malignant tumours after the age of 13 years. A considerably higher breed predisposition to mammary tumours was found in pure breed dogs compared to mongrels (Dorn et al. 1968 ). Even though not significant, there was also a higher relative risk of mammary tumours in pure breed dogs in our study. A number of breeds, most often hunting dogs, have already been reported to be predisposed to mammary tumours, namely Airedale Terrier, Brittany Spaniel, Boston Terrier, Cocker Spaniel, English Setter, English Springer Spaniel, Fox Terrier, German Shorthaired Pointer, Great Pyrenees, Irish Setter, Keeshond, Labrador Retriever, Pointer, Dachshund, Poodle and Samoyed (Cohen et al. 1974; Dorn et al. 1968; Mitchell et al. 1974; Moulton et al. 1970; Dahme and Weiss 1958; Sandersleben 1958; Mac Vean et al. 1978) . Like other authors (Cohen et al. 1974; Mitchell et al. 1974; Moe 2001) , we found statistically significant predisposition to tumours of the mammary gland in Poodles, English Cocker Spaniels and Dachshunds. We did not evaluate predisposition in other breeds previously confirmed to have a predisposition for tumor development because some of then such as Airedale Terrier, English Springer Spaniel and German Shorthaired Pointer were represented in too low numbers. Preliminary results confirm that the risk of mammary tumours in these breeds is higher than in the common population but we are currently unable to evaluate the statistical significance. In Labrador Retrievers and Irish Setters we encountered no case of mammary tumours despite a high number of patients examined. For the Irish Setter, we believe that this might be due to an actual lower predisposition of this breed to mammary gland tumours. In the Labrador Retrievers it is probably a false negative finding due to an increase of popularity in last few years, which results in high numbers of younger age dogs. Number of older dogs with higher incidence of mammary tumours is still low. Considerably lower risk of mammary gland tumours was found in Chihuahuas and Boxers (Cohen et al. 1974; Dorn et al. 1968) . In these two breeds we also found lower incidence of mammary tumours than in the common population. Results concerning Boxers, however, are controversial according to another study (Moe 2001) . This breed belongs to one of four breeds most predisposed to mammary tumours. To determine a more accurate breed predisposition, it will be necessary to enlarge the collection and obtain data on less popular dog breeds. It would also be useful to evaluate family predisposition, which might explain different results concerning some breeds in various countries. Another aspect to evaluate is the difference in predisposition to benign and malignant lesions of the mammary gland. While malignant tumours amounted on average to 61% of all mammary lesions, it was only 25% in Miniature and Standard Schnauzers. Again, proper evaluation of these results needs more data.
Plemenná a vûková predispozice k nádorÛm mléãné Ïlázy u fen
Nádory mléãné Ïlázy jsme sledovali na Oddûlení chirurgie a ortopedie, Veterinární a farmaceutické university Brno u 214 pacientÛ v letech 1997 aÏ 2001. Zmûny na mléãné Ïláze byly klasifikovány jako dysplazie/hyperplazie u 19 fen, benigní tumory u 61 fen a maligní tumory u 134 fen. Pokud byl zji‰tûn v˘skyt rÛzn˘ch zmûn na mléãné Ïláze u jednoho jedince souãasnû, byl pacient dále posuzován podle malignûj‰í léze. Tito pacienti byli porovnáni s populací 17 053 pacientÛ o‰etfien˘ch za stejné období pro stanovení vûkové a plemenné predispozice.
Feny vykazovaly u zmûn na mléãné Ïláze nejvy‰‰í relativní riziko pro vznik dysplazie/hyperplazie ve vûku 8 rokÛ, pro vznik benigních tumorÛ 10 rokÛ a pro vznik maligních tumorÛ 13 rokÛ. Na‰e v˘sledky tak byly souhlasné s pfiedchozími studiemi prokazujícím nejvy‰‰í incidenci po 10 letech stáfií.
Statisticky v˘znamnou predispozici k nádorÛm a maligním nádorÛm mléãné Ïlázy u fen jsme prokázali u pudlÛ, anglick˘ch kokr‰panûlÛ a jezevãíkÛ (χ 2 test, p < 0,01) a potvrdili jsem tak u tûchto plemen závûry pfiedchozích studií. Naopak jsme neprokázali zv˘‰enou predispozici u irsk˘ch setrÛ, labradorsk˘ch retrívrÛ a boxerÛ.
